In this paper, we are concerned with the effects of exports and export diversification on growth and the policy implications for post-crisis export strategies. Using a panel of 30 selected sub-Saharan African countries over the period 1995-2008, we estimate the impact of exports and export diversification on value added, labor productivity, and conditional and unconditional labor demand. We find, first, that exports have a positive impact on value added, labor productivity and labor demand. Second, we find that export diversification of products and markets increase value added and labor productivity, but not labor demand. When we drop natural resource-intensive countries from the sample, we can confirm these results for value added, labor productivity and unconditional labor demand.
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INTRODUCTION
The past decade has been one of great volatility for Africa but also of substantial progress. At the turn of the decade, many in the developing world wondered if Africa would become "the doomed continent" (Quenum 2000) , crippled by political and ethnic tensions (Easterly and Levine 1997) , or if in fact Africa could claim the 21st century (Gelb 2000) . In that environment, predictions that sub-Saharan Africa (SSA) The hitherto poor macroeconomic indicators that had become synonymous with Africa have also changed.
Inflation in most countries was brought down to single digits for the first time in decades, debt ratios fell to sustainable levels, and deficits were reduced as countries moved to consolidate the size of government, rationalize spending, and obtain debt write-offs. In an overall favorable external economic environment, these reforms quickly began to produce results. The channels through which export expansion enhances aggregate productivity and growth are wellknown. Exports allow for specialization in a country's comparative advantage and thereby raise growth.
Ricardo, in his famed theory of comparative advantage, showed that countries benefit by specializing in the production of those goods with the lowest opportunity cost and trading the surplus of production over domestic demand, taking as given appropriate exchange-rate regimes. Under this model, a country will quickly specialize in sectors in which it has a comparative advantage. The new trade theory à la Helpman and Krugman (1985) and generalized by Grossman and Helpman (1991) , however, shifted the focus from the static gains from trade to dynamic ones in which the increased investment, knowledge and technology associated with increased productivity growth can transform trade patterns and accelerate overall economic growth. Under the new theory, specialization is a result of scale and concomitant efficiencies.
However, even as gross output increased in both commodity-and non-commodity-exporting African countries, the debate over the quality of growth in Africa continued. This debate shifted from the need to support export-based growth to the quality of exports and its impact on growth-that is, what a country exports matters. The argument is as follows: A reliance on a less sophisticated export base is not sufficient to guarantee sustained long-term growth. Hausman,
Hwang and Rodrik (2006) developed an indicator that
measures the productivity associated with a country's export basket. Their research concluded that Africa needs to diversify its export base away from less sophisticated primary commodities into high-productivity sectors such as manufacturing in order to enjoy faster growth.
One of the primary challenges facing Africa's resourcerich economies is how to diversify production beyond the natural resource sector. Natural resource-based products have dominated exports for the past 50
years, but reliance on such products has not made African countries richer. Some economists refer to the "resource curse" as a reason that some African countries have not been able to use their wealth to drive economic growth. However, others believe that export concentration, not natural resources, is negatively associated with growth (Lederman and Maloney 2007) .
In spite of the circumstances, resource-rich countries like Norway, Indonesia and Malaysia have demonstrated that it is possible to use natural resource wealth to diversify and support economic growth.
In this paper, we are concerned with the effects of exports and export diversification on growth and employment for 30 selected SSA countries over the period 1995-2008 and the policy implications for post-crisis export strategies. We also interact exports with export diversification of products and markets as well as export market shares.
Contrary to expectations, we find that the positive value added and labor productivity effects from exports are larger the more concentrated (instead of diversified) in export products and markets the countries in our sample are. Finally, we find that the effect of exports on growth and employment is also influenced by export destination. A higher export share to the U.S. increases value added and labor productivity in both the reduced and full sample, while a higher export share to China is only advantageous for value added when natural resource-intensive countries are included. We do not find such an impact for the EU-25 and SSA. In regards to the impact on labor demand, a country's higher export share to the U.S., China and SSA increases labor demand; while a country's higher export share to the EU-25 has labor demand-reducing effects.
This paper argues that Africa's export structure is one of the main reasons Africa has been able to get a head start out of the recent recession. Africa has not missed the boat, as many predicted, because of a reliance on commodity exports; on the contrary, it has benefited from its export structure, which enabled it to rebound quickly after the crisis. Finally, we suggest that African countries, especially the resource-based economies, need to concentrate on improving productivity in areas where they have a comparative advantage and on moving up the value chain in those commodities.
The remainder of the paper is organized as follows. In section two, we provide a literature overview on the impact of exports and export diversification on growth and employment. In section three, we estimate the effects of exports and export diversification on value added and labor productivity. We also examine whether the effects from exports on labor productivity and value added are influenced by export diversification of products and markets or export destination. Section four focuses on the impact of exports and export diversification on conditional and unconditional labor demand.
In the final section, we focus on the policy implications of our results for post-crisis export strategies in SSA.
LITERATURE REVIEW Exports, Export Diversification and Growth
An extensive literature review on the relationship between trade openness and growth since the 1970s
can be found in Harrison and Rodríguez-Clare (2009) and covers almost 180 studies. Most empirical papers with a focus on Africa are cross-country or comparative studies. Mbaku (1989) Bigsten et al. (2004) confirm that exporting raises productivity. Biesebroeck (2005) confirms the positive productivity effects of exporting at the firm-level for nine SSA countries between 1992 and 1996.
In addition to export growth, export diversification can be positively associated with economic growth.
Diversity in exports can reduce income volatility for countries with large populations living in poverty and reduce vulnerability to sharp declines in the terms-oftrade. Diversification also increases the potential for generating spillovers, whereas reliance on only a few exports generally has greater negative consequences for growth (Lederman and Maloney 2007) . However, Lederman and Klinger (2006, p. 5) find that "a country's export basket becomes more diversified as income rises until a relatively high level, at which point the process reverses itself and specialization occurs." Naude and Rossouw (2011) confirm this U-shaped relationship for Brazil, China, India and South Africa. As a result, the effect of export diversification on growth depends on a country's level of economic development. Dodaro (1991) uses panel data for 41 developing countries and finds that a higher share of manufacturing exports of total exports influences real GDP growth positively. Ferrantino (1997, 1999) 
THE EFFECT OF EXPORTS AND EXPORT DIVERSIFICATION ON GROWTH Empirical Model
We postulate the following value added function: Equation (1) in log-linear form yields the following empirical model:
where i designates countries, t years, D i fixed country effects, D t fixed year effects and ε it the idiosyncratic error term. We hypothesize that capital, labor and exports have a positive impact on value added, while tariffs-as an inverse measure of trade liberalization-should have a negative influence.
Next, we are interested in the effects of export diversification and its interaction with exports on value added:
We use the HHI of market and product concentration as an inverse measure of export diversification. We also include a country's export share to the U.S., the EU-25, China and SSA as a measure of export diversification. In a second step, we formulate equation (2) as a labor productivity (LP) function:
Interacting exports in equation (4) with export diversification yields the following function:
First Indicators
Our empirical 
As a first indicator of the relationship between exports
and value added, we plot exports and value added in logarithms for our country sample for 1995-2008.
Since there might be a differential effect on value added depending on the type of exports, we split the While commodity exports interact positively with value added, the effects are less pronounced.
This result confirms the "law of development," according to which industrialization leads to rapid economic development in emerging markets. The East Asian successes, for instance, relied heavily on the manufacturing sector to achieve rapid economic growth.
The East Asian Tigers (Hong Kong SAR, the Republic of Korea, Singapore, and Taiwan), Japan, and the second-generation successes (Indonesia, Malaysia, Thailand and recently China) all have shares of manufacturing value added that exceed the global average
In a next step, we shift our focus to export diversification. Export diversification can take place in two ways:
exporting new products and exporting to new markets.
The first involves increasing the number of products Remarkably, the elasticity of exports is larger than the one of capital, while the labor elasticity is the highest.
Regression Results: Value Added
This reflects the labor-intensive production structure in these SSA countries. Table 3 ). The results above can be confirmed.
We then focus on the effect of export diversification on value added. We hypothesize that a higher HHI-that is, less export diversification-has a negative effect on value added. The regression results using the full country sample show that both a higher HHI of market and product concentration of exports significantly lower value added (columns 4 and 5 of Table 2 ), which is in line with our conjecture. The effects are the same when we drop the natural resource-intensive countries (columns 4 and 5 of Table 3 ).
We also examine the role of export destination on value added. In the full country sample, a larger export share to the U.S. and China significantly increases value added (columns 6 and 8 of Table 2 ), while the positive effect of China on value added is no longer significant in the reduced country sample (column 8 of Table 3 ).
Interacting exports with the two measures of export concentration yields a positive coefficient, which is significant in the full and reduced country sample and contrary to our expectations (columns 4 and 5 of Tables 2 and 3) . That is, the positive impact of exports on value added is higher the more concentrated exports are in terms of different products and markets.
Interacting exports with a country's export share (columns 6 and 8 of Table 2 ) results in a negative interaction terms for the U.S. and China in the full country sample. That is, the value added gains from exports decline the more dependent a country is on the U.S.
and China. When we drop natural resource-intensive countries, the negative interaction term for China is no longer significant (column 8 of Table 3 ). This might be because countries that are less natural resource-intensive depend more strongly on the U.S., while natural resource-intensive countries depend more strongly on China as a major export destination. A country's export share to the EU-25 or SSA does not influence the impact of exports on value added in both the full and reduced country sample. Table 4 .
The summary statistics can be found in Appendix 2.
Capital intensity and exports show a significantly positive effect on labor productivity, while tariffs have a significantly negative impact, which is line with our conjecture. This positive effect of exports can be confirmed at the broad product level for manufacturing and services exports (column 3 of Table 4 ). Interestingly, the export elasticity is higher than the one of capital intensity, i.e., a 1 percent increase of exports results in larger productivity gains than a 1 percent increase in capital intensity. This reveals the potential of exports to increase the region's competiveness and growth.
The results become more significant when we drop the four natural-resource intensive countries (see Table 5 ).
Next, we show the effects of export diversification on labor productivity (columns 4 and 5 of Table 4 ). Export diversification of products and markets both increase labor productivity. When we drop natural resourceintensive countries from the sample, these results can be confirmed for export diversification markets only (column 5 of Table 5 ).
We also examine the role of export destination on labor productivity. In the full country sample, only a larger export share to the U.S. significantly increases labor productivity, which holds for both the full and reduced country sample (column 6 of Tables 4 and 5) .
Interacting the HHI with exports, a higher product concentration of exports significantly increases the positive productivity effects from exports. Analogously, a higher market concentration of exports significantly increases the positive productivity effects from exports (columns 4 and 5 of Table 4 ). These findings also hold for market concentration of exports when natural resource-intensive countries are excluded (column 5
of Table 5 ).
Finally, we interact export market shares with exports which results in a significantly negative interaction term for the U.S. only in both the full and reduced country sample (column 6 of Tables 4 and 5 ). That is, the productivity gains from exports decline the more dependent a country is on the U.S. Higher export shares to the EU-25, China or SSA do not influence the effect of exports on productivity in both the full and the reduced country sample.
To sum up, the results show that exports significantly increase value added and labor productivity. The export elasticity is larger than the elasticity of capital in the value added regressions, and it is larger than the elasticity of capital intensity in the labor productivity regressions. This finding reveals the potential of exports for increasing the region's competiveness and growth.
Moreover, the results show that greater diversification of export products and markets has a positive impact on value added and labor productivity. Finally, a larger export share to the U.S. increases value added and productivity in the full and reduced country sample, while a larger export share to China increases value added only in the full country sample.
Surprisingly, the positive value added and labor productivity effects from exports are larger the more concentrated the export markets are in our sample countries. Moreover, the value added and productivity gains from exports are lower the more dependent a country is on the U.S. 
THE EFFECT OF EXPORTS AND EXPORT DIVERSIFICATION ON LABOR DEMAND Empirical Model
A firm's linearly homogeneous cost function, conditional on the level of output Y is described as follows: 
where Y designates the constant output, w wages, r the rental rate on capital, and p INP the prices for intermediate inputs. Following Feenstra and Hanson (2003) , any structural variables that shift the production function and thus affect costs can be included into the cost function. We therefore include the technology shifter T = T (EX, TAR) to equation (6), which is a function of exports EX and tariffs TAR.
Using Shephard's Lemma, the conditional labor demand function L is derived as follows:
The conditional labor demand function in equation (7) can be written in log-linear form as:
Besides wages and prices of intermediate inputs, the rental rate on capital needs to be operationalized as follows.
Following Amiti and Wei (2005) , the rental rate on capital r is expected to be the same for all companies and a function of time r=f(t). Not directly included in the estimation model, r will be captured by adding fixed-year dummies.
We expect higher output to have a positive effect on labor demand (η Y > 0), while an increase in wages will lower We also expect increasing tariffs to have a positive impact on labor demand, as higher tariffs render imports more expensive (β 2 > 0). Countries will have an incentive to produce more goods at home instead of importing them.
Exports can have at least three effects on labor demand: (i) Export products are expected to be more sophisticated than domestic products. That is, for a given level of output being produced, a bigger share of export products requires more labor because of the higher sophistication of exports, which we call the positive sophistication effect (β 1 > 0). (ii) Exports are expected to increase labor productivity through learning-by-exporting, thus, reducing the amount of labor for every unit of output produced, which we call the negative productivity effect (β 1 < 0). (iii) Finally, if exporters share their productivity gains from exporting with consumers by lowering their export prices, this might lead to increasing foreign demand for exports, which we call positive scale effect (β 1 > 0). The net effect is ambiguous depending on the relative importance of these three effects.
The conditional labor demand function in equation (8) only considers the productivity and substitution effect. Scale effects are taken into account, when the output price P is substituted for the quantity of output Y (Amiti and Wei 2006) . Allowing for scale effects, the unconditional labor demand equation is described as follows:
Next, we are interested in the effects of export diversification and its interaction with exports on labor demand. The conditional labor demand function in equation (8) now becomes:
The unconditional labor demand function in equation (9) turns into: The bottom part of Figure 3 shows the relationship between export diversification and employment. While both export diversification of products and markets seem to have a positive correlation with employment, this positive effect appears to be much more pronounced for market diversification. That is, exporting to different markets seems to matter more for labor demand than exporting different types of products. Table 6 reports the conditional labor demand regressions as specified in equations (8) and (10) Table 6 ).
Regression Results: Conditional Labor Demand
To test whether these results are driven by resourceintensive countries, Table 7 shows the results for the conditional labor demand regressions for our reduced country sample. While the results for output, wages, intermediate input prices and tariffs can be confirmed, we only find a positive effect of exports on conditional labor demand in one specification (column 8 of Table   7 ). That is, natural resource-intensive countries seem to have driven the results of Table 6 . However, the coefficients are all positive and similar in terms of coefficient size.
Export diversification of products and markets do not affect conditional demand in the full country sample (columns 4 and 5 of Table 6 ), while a higher export concentration of markets has a significantly positive effect on conditional labor demand in the reduced country sample (column 5 of Table 7 ).
Next, we focus on the role of export destination for conditional labor demand. A higher export share to the U.S., China and SSA significantly increases conditional labor demand, while a higher export share to the EU-25 significantly lowers it in the full country sample (columns 6 to 9 of Table 6 ). The results are the same in the reduced country sample (columns 6 to 9 of Table 7) except for the export share to the U.S., which no longer shows a significant impact. 
NB: Exports are deflated using an export deflator (see data description in Appendix 1).
We then focus on the interaction effects of export diversification with exports. The employment gains from exports are not influenced by a higher export diversification of products and markets in the full country sample (columns 4 and 5 of Table 6 ), whereas a higher export diversification of markets significantly increases the gains from exports in the reduced country sample (column 5 of Table 7 ).
Finally, we interact exports with export shares (columns 6 to 9 of Table 6 ). We find that the positive effects of exports on conditional labor demand are lower the higher the export share to China and SSA, while a higher export share to the EU-25 increases the positive employment effects from exports. A higher export share to the U.S. has no influence on the exportemployment nexus. This holds for both the full and reduced country sample.
We sum up that exports increase conditional labor demand in the full country sample suggesting that the positive sophistication effect is stronger than the nega-tive productivity effect. Such an effect cannot be confirmed when natural resource-intensive countries are excluded, indicating that counterbalancing negative productivity effects might be stronger in countries that are less reliant on natural resources. Note that scale effects have not been taken into account yet. 
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Regression Results: Unconditional Labor Demand
In this section, we focus on the effect of exports on unconditional labor demand allowing for scale effects. cant across all specifications and shows slightly larger coefficients compared to the conditional labor demand regressions. Again, the positive effect of exports cannot be confirmed at the broad product category level (column 3 of Table 8 ). These results also hold for the reduced country sample (Table 9 ).
Export diversification of products and markets has no impact on unconditional labor demand in the full and reduced country sample (columns 4 and 5 of tables 8 and 9). As in the conditional labor demand regressions, a higher export share to the U.S., China and SSA significantly increases labor demand, while a higher export share to the EU-25 significantly lowers it in the full country sample (columns 6 to 9 of Table 8 ). The results are the same in the reduced country sample (columns 6 to 9 of Table 9 ) except for the export share to the U.S., which no longer shows a significant impact.
The interaction of exports with export diversification of products and markets is insignificant in the full and reduced country sample (columns 4 and 5 of Tables 8   and 9 ). In the full sample, the interaction terms of exports with export share to the U.S., China and SSA are negative, indicating that the employment gains from exports are lowered, while the gains from exports increase with a higher export share to the EU-25. These results also hold for the reduced country sample, except for the export share to the U.S., which is no longer significant (columns 6 to 9 of Table 9 ).
We sum up that exports have a positive effect on unconditional labor demand in both the full and the reduced country sample. This result suggests that positive scale and sophistication effects are stronger than negative productivity effects. The positive effect of exports on conditional labor demand can only be confirmed when natural resource-intensive countries are included in the model, implying that counterbalancing negative productivity effects might be stronger in countries that are less reliant on natural resources. 
Fixed country effects
POLICY IMPLICATIONS FOR POST-CRISIS EXPORT STRATEGIES
In 2008 one of the main reasons why it has been able to get a head start out of the recession. Africa has not missed the boat, as many predicted, because of its reliance on commodity exports; on the contrary, it has benefited from its export structure, particularly because of high demand from China. In sum, while Africa's rally was mainly the result of sound macroeconomic fundamentals in place before the crisis, the structural composition of Africa's exports also supported the region's economic resurgence.
While pre-crisis trade discussion on Africa focused on the need for increased product diversification, the crisis has demonstrated that increased market diversification is equally important for growth as product diversification. Our findings also imply that export con- Therefore, while acquiring new markets for commodities, countries also need to expand and diversify exports to high-value markets such as the U.S. Our analysis shows that while export market share to the developed countries is dropping, a higher export share to the U.S. has positive growth effects in non-resourceintensive countries. Part of the strategy is to put in place policies that attract more foreign direct investment in order to facilitate more technology transfer.
Countries therefore need to improve their business regulation, property rights legislation and, most importantly, the governance environment for business.
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3. The HHI of market concentration is defined as the sum over a country's squared market shares of export destinations. If a country exports to only one destination, the HHI would be 1, while a lower HHI reflects a higher regional export diversification. Accordingly, the HHI of product concentration is defined as the sum over a country's squared market shares of different export products. For a description of the data, see Appendix 1.
4. We tested for endogeneity of exports in the value added regressions using the first three period lags as instruments (Baum, Schaffer and Stillman 2007) . As expected, the results reject the null hypothesis that the specified endogenous export variable is exogenous (Chi 2 (1)p-value=0. 0716).
However, when we perform the same test on the lagged value of exports using the three previous lags as instruments, the results cannot reject the null hypothesis (Chi 2 (1)p-value=0.2537).
5. Performing the same endogeneity tests as described above (Baum et al. 2007 ), the results cannot reject the null hypothesis in both cases. While endogeneity seems to be less of a problem in the labor productivity regressions, we still apply oneperiod lags.
6. According to Shephard's Lemma, factor demand is determined by the first partial derivative of the cost function with respect to the corresponding factor price, regardless of the kind of production function. tariffs (mfn, weighted average). We calculated capital stock applying the perpetual inventory method assuming a depreciation rate of 6 percent. Since initial capital stock levels were not available, we calculated initial capital stocks following Hall and Jones (1999) .
The calculation of intermediate input prices involved
three steps: (i) We first subtracted a country's value added from its GDP (both in current U.S. dollars) to obtain the value of intermediates (in current U.S. dollars).
(ii) Second, we subtracted a country's value added from its GDP (both in constant 2000 U. 
